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PHASE  I KEPOUT 
NATIONAL  DAM  SAFETY  PKOC.PAM 


Name  of  Dnm: 


SI copy  Hollow  (I.D.  No.  NY-142 
Lower  Hudson  VI. S.) 


State  Located: 
County  Ixicnted: 
Stream: 

Date  if  Inspect  Ion : 


New  York 
Greeno 

Murderers  Creek  (tributary  of  Hudson 
River) 

July  13,  1070 


ASSESSMENT 

Sleepy  Hollow  Dam  is  comf>osed  of  an  earth  embankment  and  a concrete  spillway 
structure,  the  visual  inspection  of  which  did  not  reveal  conditions  that 
are  considered  to  be  unsafe. 

Due  to  change  in  ownership,  the  dam  lias  been  neglected  until  recently. 
Maintenance  work  in  now  progressing  satisfactorily.  The  maintenance  work 
required  is  described  in  Section  7 " As scs snten t/Recomniendn t ions " . The  dam, 
spillway  and  appurtenant  structures  exhibit  no  evidence  of -dist  ress  or  in- 
stability. 


The  total  discharge  capacity  of  the  spillway  is  inadequate  to  pass  the 
Probable  Maximum  Flood  (PMF) . The  spillway  is  capable  of  discharging 
one  half  the  PMF. 


Approved  Uy: 


George  Koch 


Chief,  Dan  Safety  Section 
New  York  State  Department  of 
Environment;! I Conservation 
NY  License  No.  45937 


Col.  Clark  H.  Bonn 
Now  York  District  Engineer 
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PHASE  1 INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
SLEEPY  HOLLOW  DAM,  I.D.  No.  N.Y.  142 
DEC  #209D-3977 
LOWER  HUDSON  WATERSHED 
GREENE  COUNTY,  NEW  YORK 


SECTION  1:  PROJECT  INFORMATION 

1.1  GENERAL 

a.  Authority 

The  Phase  1 Inspection  reported  herein  was  authorized  by  the  Department 
of  the  Army,  New  York  District,  Corps  of  Engineers,  to  fulfill  the 
requirements  of  the  National  Dam  Inspection  Act,  Public  Law  92-367. 

b.  Purpose  of  Inspection 

The  purpose  of  this  inspection  and  report  is  to  investigate  and 
evaluate  the  existing  conditions  of  the  subject  dam  in  order  to 
identify  deficiencies  and  hazardous  conditions;  determine  if  they 
constitute  hazards  to  human  life  or  property  and  recommend  remedial 
measures  where  necessary. 

1.2  DESCRIPTION  OF  PROJECT 


a.  Description  of  the  Dam  and  Appurtenant  Structures 
The  Sleepy  Hollow  Dam  consists  of  a 753  foot  long  earth  embankment 
and  a 80  foot  long  ogee  type  concrete  spillway  with  a 390  foot  long 
spillway  chute.  One  48  inch  diameter  concrete  pressure  pipe  serves  as 
low  level  outlet;  the  flow  through  the  pipe  is  regulated  by  a sloping 
sluice  gate. 

The  crest  of  the  embankment  is  24  feet  wide,  the  upstream  and  downstream 
slopes  are  1 on  2.5.  The  maximum  height  of  the  embankment  above  the  old 
stream  bed,  which  is  located  east  of  the  center  of  the  embankment,  is 
82.5  feet.  The  downstream  slope  and  the  crest  are  covered  with  grass 
while  the  upstream  slope  is  protected  by  a 3 ' thick  layer  of  riprap  and 
a 1'  thick  layer  of  filter  material  between  top  of  dam  and  El.  60. 
Horizontal  finger  drains  extend  to  the  upstream  face  which  is  lined  with 
a 2 foot  thick  layer  of  filter  material  from  El.  60  to  the  original  grade 
at  toe.  The  horizontal  finger  drains  on  the  downstream  side  extend  from 
the  face  of  the  dam  to  the  chimney  drain,  which  lies  on  the  downstream 
side  of  the  axis.  The  horizontal  finger  drains  were  designed  for  reduction 
of  pore  water  pressure  during  construction  and  the  upstream  finger  drains 
to  aid  in  embankment  stabilization  during  rapid  drawdown.  Water  is  col- 
lected by  8"  diameter  pipes  from  the  chimney  drain  and  discharged  at  the 
toe  of  the  dam.  There  is  a rock  toe  drain  on  the  downstream  side  of  the 
embankment.  The  top  width  of  the  cutoff  trench  varies  between  20  and  35 
feet.  The  bottom  width  of  the  cutoff  trench  is  at  least  5 feet. 

The  ungated  spillway  is  constructed  of  reinforced  concrete  and  the  ogee 
and  chute  sections  of  the  spillway  are  flanked  by  two  vertical  side  walls 
also  of  reinforced  concrete.  The  elevation  of  the  spillway  crest  is  70.0 
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feet  above  M.S.L.  which  is  12.5  feet  below  the  crest  of  the  embankment. 

A 390  foot  chute  runs  from  the  ogee  section  down  to  the  submerged  flip 
buckets. 

The  low-level  outlet  is  a 48  inch  diameter  concrete  pressure  pipe,  the 
flow  of  which  is  controlled  by  a sloping  sluice  gate  at  the  upstream 
toe  of  the  dam.  The  gate  is  connected  to  a control  mechanism  placed  at 
the  top  of  the  dam,  via  adjustable  stem  guides  imbedded  in  the  upstream 
s lope . 

According  to  plans,  there  are  four  8"  PCV  pipes  which  draw  water  from 
the  reservoir  to  the  pump  house  that  is  situated  on  the  west  side  of 
spillway.  One  3”  PCV  pipe  carries  the  water  from  the  pump  house  to  the 
treatment  plant  and  the  treated  water  is  distributed  through  6"  PCV  pipes , 
a section  of  which  returns  toward  the  pump  house  along  am  adjacent  path. 
However,  the  maintenance  people  do  not  know  if  the  construction  proceeded 
according  to  the  plans. 

b.  Location 

Sleepy  Hollow  Dam  is  located  on  the  Murderers  Creek,  approximately  4,000 
feet  upstream  from  its  confluence  with  the  Hudson  River.  The  dam  is 
situated  within  the  boundaries  of  the  Village  of  Athens. 

c.  Sice  Classification 

The  dam  is  82.5  feet  high  and  is  classified  as  an  "intermediate"  dam 
(between  40  and  100  feet  high) . 

d.  Hazard  Classification 

The  dam  is  classified  as. high  hazard  because  of  its  location  within  the 
village  of  Athens. 

e.  Ownership 

The  dam  is  currently  owned  by  Sleepy  Hollow  Holding  Corporation  and 
operated  by  F.L.  Hoffman  Construction  Corporation,  98  Columbia  Turnpike, 
Rennselaer,  New  York  12144.  The  original  owner  of  the  dam  was  Mr.  Stephen 
Fair  of  Sleepy  Hollow  Lake,  Inc.,  Catskill  New  York. 

f.  Purpose  of  the  Dam 

The  dam  provides  recreational  facilities  and  water  supply  for  property 
owners  of  Sleepy  Hollow  Lake  Development. 

g.  Design  and  Construction  History 

The  dam  and  its  appurtenant  structures  were  designed  by  E.  D'Appolonia 
Consulting  Engineers  in  1971  and  constructed  by  Greene  County  Pulp 
and  Lumber  Company  in  1972.  No  construction  records  are  available.  The 
dam  was  put  into  operation  in  1973. 

h.  Normal  Operating  Procedures 

Water  can  be  released  form  the  reservoir  either  by  the  low  level  outlet 
or  over  the  spillway.  However,  no  water  is  normally  released  through 
the  low  level  outlet  and  the  level  and  quality  of  water  in  the  stream 
below  the  dam  is  governed  primarily  by  the  tidal  fluctuations  in  the 
Hudson  River. 
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Water  can  also  be  released  through  the  water  supply  system  with 
its  multi-level  capabilities  of  drawing  water  from  the  reservoir. 
Quantity  of  water  varying  between  0.175—0.2  mgd  is  drawn  by  the 
water  supply  intake  system  depending  on  demand 

PERTINENT  DATA 


a.  Drainage  Area  (sq.  mi)  13.3 


b.  Discharge  at  Dam  Site  (cfs) 

Maximum  known  Flood  (1974)  3V  above  spillway  1350 

Spillway  at  Design  Pool  (El.  30.5)  10,900 

Spillway  at  Maximum  Pool  (El.  32.5)  14,100 

Maximum  Capacity  of  low  level  Outlets  350 

Total  Discharge,  Max.  Pool  (El.  32.5)  14,450 

Average  Daily  Discharge  0.3 

c.  Elevation  (ft.  above  MSL-Datum) 

Top  of  Dam  82 . 5 

Max.  Design  Pool  80.5 

Spillway  Crest  70.0 

Tailrace  Channel  -3.6 

Invert  low  level  Outlet  5.15 

Invert  low  level  inlet  15.0 

d.  Reservoir 

Length  of  maximum  Pool,  miles  2.5 

Length  of  Shoreline  (Spillway  Crest)  miles  17.0 

Surface  area  (Spillway  Crest)  acres  324 

e.  Storage,  (Acre- feet) 

Spillway  Crest  3,400 

Maximum  Design  Pool  12,500 

Top  of  Dam  13,500 


f .  Dam 

Embankment 
Type:  Earth 


Length  (ft.)  753.0 
Upstream  slope  1:2.5 
Downstream  slope  1:2.5 
Impervions  Core  None 


Crest  Elevation,  ft. 
Crest  Width,  ft. 
Grout  curtain 


82.5 

24.0 

None 


g.  Spillway 

Type : Ogee 

Length,  ft. 

Crest  Elevation  MSL 
Upstream  Channel 
Downstream  Channel 


79.  S3 

70.0 

65 . 0 

60.0 


h.  Regulating  Outlets 

Upstream  - a gate  valve  controls  the  flow  to  the  4 feet  low 
level  inlet  pipe. 


Downstream  - None. 


SECTION  2:  ENGINEERING  DATA 
2.1  DESIGN 


J 


a.  Geology 

The  Sleepy  Hollow  Dam  is  located  in  the  Hudson  Mohawk  Lowlands 
physiographic  province  of  New  York  State.  These  lowlands  were 
developed  by  erosion  along  outcrop  belts  of  weak  rock  between  the  more 
competenc  Catskills  and  the  Taconic  Hills.  Most  of  the  province 
is  of  low  elevation  and  relief.  It  is  underlain  primarily  by  Ordovician 
shales  exposed  by  southward  and  westward  stripping-off  of  Silurian  and 
Devonian  limestones. 

The  design  report  indicates  the  following  four  geomorpnological  developtbent 
phases  pertinent  to  the  engineering  geology  of  the  site:  the  bedrock 
forming  phase,  the  glacial  till  forming  phase,  the  Glacial  Lake  Albany 
phase  and  the  post-glacial  phase. 

b.  Subsurface  Investigation 

An  extensive  subsurface  investigation  was  conducted  in  the  vicinity  of 
the  dam  site  by  Soil  Testing  Services  Inc.  of  Albany  N.Y.  and  Empire 
Soil  Investigation,  Inc.  of  Groton  N.Y. , during  the  Spring  and  Fall  of 
1971.  In  addition  to  borings  and  test  pits,  testing  included  vane  shear, 
permeability,  grain  size  analysis,  and  piezometer  installations.  In 
general,  the  soils  at  the  dam  site  consist  of  a thin  layer  of  topsoil 
and  colluvium  and/or  alluvium  over  brown  varved  clay  over  blue  varved 
clay  over  glacial  till  over  bedrock.  The  bedrock  is  principally  graywacke 
and  phyllite.  The  graywacke  was  observed  in  an  outcrop  form* '.ion  near 
the  vest  abutment.  Subsurface  exploration  profiles  have  been  included  in 
Appendix  A.  Embankment  construction  material  was  clay  obtained  from 
the  spillway  excavation  and  a borrow  area  west  of  the  site. 

Piezometers  were  installed  prior  to  construction  to  determine  the  ground- 
water  conditions  at  the  dam  site.  Piezometer  data  indicates  that  the 
groundwater  encountered  in  the  clay  is  erratic  and  discontinuous,  with 
perched  conditions  during  periods  of  precipitation.  Groundwater  was 
observed  in  the  glacial  till  at  Elevation  32,  and  in  the  bedrock  at 
approximately  Elevation  40.  Mr.  Michael  Taylor  of  D’Appolonia  consulting 
Engineers  has  supplied  the  following  information  concerning  these  piezometers. 
A location  plan  and  piezometer  readings  are  included  in  Appendix  A. 


PIEZOMETERS 

ometer  No. 

Tip  Elevation 

Material  at  Tip 

1A 

36 . 4 damaged 

Br.  Varved  Clay  under  Dam 

13 

19.8 

Till  Under  Dam 

2 

38.5 

Chimney  Drain 

3A 

14.57 

Blocked 

3B 

38.8 

Compacted  Shale  Fill 

4A 

38.8 

Impervious  Core  Material 

4B 

13.3 

Till  Under  Dam 

5A 

42.3 

Compacted  Shale  Fill 

SB 

7.6 

Till  Under  Dam 

6 ' 

10.0 

Chimney  Drain 
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c.  Embankments  and  Appurtenant  Structures 

The  dam  was  designed  by  E.  D'Appolonia  Consulting  Engineers,  Inc.  of 
Pittsburgh,  Pa.  Thirty-three  drawings  were  prepared  for  the  dam  con- 
struction. Selected  drawings  have  been  included  in  Appendix  A.  A 
copy  of  the  complete  drawings  with  the  specifications  hydraulic/hydrologic 
and  design  reports  are  on  file  in  the  NYS  Department  of  Environmental 
Conservation,  Dam  Safety  Section. 

CONSTRUCTION  RECORDS 

No  information  regarding  construction  has  been  located,  except  the 
contractor,  Greene  County  Pulp  and  Lumber  Co. , and  the  year  of  completion, 
1973.  Apparently  all  construction  information  was  misplaced  during 
change  of  ownership. 

OPERATION  RECORDS 

Rainfall,  pool  level,  flow  of  drains  and  piezometer  information  is 
currently  being  recorded  on  a weekly  basis.  No  records  of  gate  operation 
or  discharges  have  been  recorded.  No  operation  or  maintenance  manual 
has  been  prepared.  Maintenance  work  is  currently  progressing  satisfactorily 
on  all  elements  of  the  dam,  under  the  direction  of  F.L.  Hoffman  Construction 
Corporation  of  Rensselaer  N.Y. 

EVALUATION  OF  DATA 

The  information  concerning  analysis  and  design  of  the  dam  is  adequate. 
Information  relating  to  the  construction  phase  is  extremely  limited. 


SECTION  3:  VISUAL  INSPECTION 
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3. 1 FINDINGS 

a.  General 

Visual  inspection  of  the  Sleepy  Hollow  Dam  and  the  surrounding  watershed 
was  conducted  on  July  13,  1978.  The  weather  was  clear  and  the  temperature 
was  approximately  80°  F.  This  inspection  was  conducted  during  a dry 
period  in  which  intermittent  thunder-storms  occurred.  The  lake  level 
was  6 inches  below  the  spillway  crest. 

b.  Embankment  and  Abutments 

The  earth  embankment,  which  was  completed  late  in  1973,  shows  only 
minor  signs  of  distress.  Some  minor  distortion  of  the  horizontal  alignment 
of  the  crest  was  observed  wnich  can  be  attributed  to  settlement  of  the 
recently  constructed  embankment  as  an  additional  18  inches  of  fill  was 
placed  to  account  for  foundation  and  internal  settlement  of  the  embankment. 

No  detrimental  affects  could  be  discerned  from  this  settlement.  In  addition, 
minor  surface  erosion  was  observed  on  the  downstream  face  of  the  slope  and 
certain  sections  of  the  paved  surface  drainage  gutters.  Maintenance  forces 
were  correcting  these  problems  at  the  time  of  the  inspection. 

No  indication  of  instability  in  the  slopes  of  the  dam  was  observed.  In- 
sufficient quantities  of  riprap  were  evident  in  the  plunge  pool  below 
the  low  level  outlet  pipe,  particularly  along  the  west  slope  of  the  pool 
and  directly  beneath  the  discharge  of  the  pipe. 

No  evidence  of  uncontrolled  seepage  was  observed  on  the  slopes  around  the 
outlet  conduit,  or  abutments.  No  problems  were  observed  at  the  abutment 
where  the  embankment  is  keyed  into  bedrock  at  the  west  abutment  and  earth 
at  the  east  abutment. 

The  downstream  area  below  the  toe  is  in  good  condition  with  some  minor 
erosion  of  outlet  channel  slopes.  These  areas  were  being  repaired  at  the 
time  of  the  inspection.  In  the  vicinity  of  the  downstream  slope  near  the 
east  abutment,  a stabilization  berm  was  used  to  insure  the  stability  of 
the  abutment  slope.  Standing  water  was  observed  near  the  toe  of  this 
stability  berm.  No  flow  could  be  seen  from  this  flat  lying  poorly  drained 
area.  This  condition  is  possibly  the  result  of  leaking  in  the  6 or  8 inch 
diameter  PVC  water  lines  which  transverse  this  area. 

c.  Drainage  System 

Four  6 inch  diameter  corrugated  metal  pipes  collect  seepage  from  the 
chimney  drain  and  discharge  the  flow  into  the  riprap  lined  toe  drain. 

The  eastern  most  pipe  was  found  to  have  approximately  1 inch  of  clay  in 
the  pipe  bottom,  which  is  believed  to  have  been  deposited  by  sediment  from 
the  plunge  pool  during  periods  of  high  tide.  Clear  flow  was  observed  on 
the  south  side  of  the  pipe  emerging  slightly  below  the  invert.  The  clear 
flow  observed  during  the  inspection  from  the  4 pipes  was  as  follows: 

Western  most  pipe:  flow  2 to  3 gpm,  pipe  1/8  full 
Second  pipe  from  west:  Flow  5 to  10  gpm,  pipe  full 
Pipe  adjacent  to  reservoir  drain:  No  observed  flow 
Eastern  most  pipe:  Flow  1 to  3 gpm,  adjacent  to  pipe 
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All  flows  observed  ware  clear  and  maintenance  personnel  stated  that 
little  fluctuation  in  flow  was  observed  l?y  their  staff. 

d.  Instrumentation 

Twelve  piezometers  were  installed  after  construction  to  monitor  possible 
changes  in  seepage  patterns  between  the  upstream  and  downstream  areas 
adjacent  to  the  core  material.  Number  1-A  is  not  operational  and  number 
7 can  not  be  located.  All  other  piezometers  are  monitored  weekly  and 
their  overall  performance  is  satisfactory.  No  seepage  problems  could  be 
discerned  from  the  piezometer  data. 

e.  Reservoir 

Some  sloughing  and  erosion  of  the  slopes  along  the  reservoir  were 
observed  due  to  run-off  and  lake  lowering.  These  fine  grained  silt  and 
clay  soils  are  highly  susceptable  to  erosion.  Sedimentation  may  also 
be  a concern  because  of  this  erosion,  but  no  problems  have  been  reported. 

f.  Spillway 

In  general,  the  spillway  is  in  good  condition.  Some  minor  cracking  and 
spalling  of  the  concrete  walls  and  the  ogee  section  were  observed.  Main- 
tenance forces  were  at  work  correcting  these  areas.  At  the  vertical 
construction  joint  in  the  center  of  the  ogee  section,  slight  seepage  was 
evident  approximately  1 foot  below  the  crest.  Recaulking  of  the  joint 
will  eliminate  this  problem.  Spillway  slabs  and  walls  should  also  be 
recaulked  as  required. 

g.  Downstream  Channels 

The  outlet  channels  of  the  spillway  and  low-level  outlet  need  additional 
riprap  to  control  erosion  of  side  slopes.  Some  debris  and  small  tree 
growth  was  also  evident  on  the  slopes.  The  tree  growth  was  a considerable 
distance  south  of  the  dam  and  removal  is  not  required.  All  debris  should 
be  removed  in  the  channels. 

h.  Downstream  Face 

Surface  drainage  of  the  downstream  face  is  controlled  by  2-10  feet  wide 
benches  located  at  elevations  25.0  and  50.0  which  are  graded  to  drain  toward 
the  3 paved  gutters.  Two  of  these  gutters  have  been  undermined  by  surface 
erosion  and  cracking  of  the  concrete  was  observed  due  to  loss  of  foundation 
support. 

i.  Regulating  Outlets 

The  low-level  outlet  conduit  was  in  good  condition.  Additional  riprap  is 
required  on  the  plunge  pool  to  prevent  scour  beneath  the  pipe.  Maintenance 
work  was  in  progress  on  the  sloping  gate  valve  to  provide  a water-tight 
seal  and  facilitate  operation  with  a new  pedestal  lift  assembly. 

3.2  EVALUATION  OF  OBSERVATIONS 

Although  some  problem  areas  were  observed,  the  Phase  I inspection  did  not 
reveal  any  condition  which  would  significantly  affect  the  safety  of  the  dam 
or  would  require  an  investigation  program.  Deficiencies  described  above 
require  regular  observation  as  well  as  maintenance  and  improvement  work. 
Remedial  measures  for  improving  these  condi  Lons  are  described  in  Section 
7 "Assessment" . 
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SECTION  4:  OPERATION  AND  MAINTENANCE  PROCEDURES 


k. 


4.1  PROCEDURES 

There  is  no  minimum  required  water  release  at  Sleepy  Hollow  Dam  and 

no  water  is  usually  supplied  downstream  of  the  dam.  However,  water 

can  be  discharged  through  the  48  inch  diameter  low-level  outlet  or 
through  the  8 inch  watar  supply  intake  system.  The  maximum  flow 
through  the  concrete  pipe  and  the  water  supply  pipe  are  350  cfs  and 
0.03  cfs  respectively.  The  rate  of  flow  through  the  concrete  pipe  is 
set  by  a sloping  sluice  gate  with  controls  at  the  crest  of  the  dam. 

4.2  MAINTENANCE  OF  DAM 

Thera  is  no  operation  and  maintenance  manual  for  the  pro3ect.  The 
project  is  visited  daily,  at  present,  by  maintenance  personnel  but 
will  be  reduced  to  one  visit  per  week  upon  completion  of  repair  work. 

The  following  maintenance  work  was  in  progress  at  the  time  of  inspection: 
Cutting  of  grass  on  exposed  portions  of  dam  and  downstream  area  below 
toe,  regrading  of  eroded  slopes  and  ditches,  top  soil  installation, 
reseeding  and  mulching,  tree  removal,  repair  of  pedestal  lift  assembly 
on  the  sluice  gate.  Joint  sealant  and  repair  material  for  the  spillway 
was  on  order.  (See  Appendix  A for  correspondence  concerning  maintenance 
work) . 

4. 3 MAINTENANCE  OF  OPERATING  FACILITIES 

The  sluice  gate  is  inoperable  because  of  breakdown  of  control  mechanism 
at  the  top  of  the  dam.  The  sluice  gate  is  partly  open  and  releases  0.3 
cfs  (175,000  gallons/day)  into  the  stream.  Several  unsuccessful  attempts 
were  made  to  close  the  gate. 

4.4  WARNING  SYSTEM  IN  EFFECT 

There  is  no  warning  system  in  effect  or  in  preparation. 

4.5  EVALUATION 

The  control  mechanism  of  the  low-level  outlet  should  be  repaired  and 
the  gate  made  operational  as  soon  as  possible.  The  paved  surface 
drainage  system,  construction  joint  in  the  ogee  spillway  and  the  cracked 
sections  of  the  spillway  chute  need  to  be  repaired.  Plunge  pool  and  side 
slopes  below  the  outlet  pipe  should  be  properly  riprapped.  When  all  of 
the  aforementioned  work  is  completed,  maintenance  of  the  Sleepy  Hollow 
Dam  will  be  considered  adequate. 
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SECTION  5 : HYDRAULIC/HYDROLOGIC 

5. 1 DRAINAGE  AREA  CHARACTERISTICS 

The  Sleepy  Hollow  Lake  is  located  on  Murderers  Creek,  a small  tributary 
of  the  Hudson  River,  with  a total  drainage  area  of  13.3  square  miles. 

5. 2 ANALYSIS  CRITERIA 

The  analysis  of  the  floodwater  retarding  capability  of  this  dam  was 
performed  using  the  "Dimensionless  Hydrograph"  method  of  the  Soil 
Conservation  Service  (SCS) . The  SCS  method  establishes  the  hydrograph 
peak  inflow.  A short-cut,  approximation  method  of  flood  routing  was 
then  used  to  determine  the  reservoir  storage/peak  outflow  conditions. 

A probable  maximum  6 hour  rainfall  of  22.6  inches  was  selected  using 
the  Rainfall  Frequency  Atlas  of  the  United  States-TP-40  (Ref.  7) . 

Direct  runoff  was  estimated  at  19.5  inches.  A SCS  curve  number  (cn) 
of  79  was  selected  to  account  for  the  soil  and  land  use  development 
within  the  watershed.  The  time  of  concentration  of  13.4  hours  was 
estimated  using  the  SCS  design  report  summary. 

5. 3 SPILLWAY  CAPACITY 

The  uncontrolled  spillway  is  79  feet  10  inches  in  width,  and  composed 
of  an  ogee  section  and  a chute  section.  The  maximum  head  possible 
between  the  crest  of  the  ogee  and  the  top  of  the  dam  is  12.5  feet. 

The  designer  assumed  the  value  of  c equal  to  3.8  for  all  heads.  This 
does  not  reflect  the  actual  condition  when  the  head  varies  from  0 to 
12.5  feet.  Therefore,  to  estimate  the  discharge  characteristics,  it  was 
assumed  that  the  spillway  would  act  as  a weir  with  coefficients  increasing 
from  3.35  to  3.99  between  heads  of  1 and  9 feet,  with  a coefficient  of 
4.09  for  heads  above  9 feet.  The  computed  capacity  at  maximum  head, 

(top  of  dam)  is  14,100  cfs.  The  spillway  capacity  at  design  pool 
(elevation  80.5)  is  10,900  cfs. 

5.4  RESERVOIR  CAPACITY 

The  length  of  the  reservoir  at  spillway  crest  is  2.5  miles  with  a shoreline 
of  17  miles.  The  surface  area  at  spillway  crest  is  324  acres  and  the 
reservoir  capacity  is  8,400  acre- feet.  The  reservoir  capacity  at  the  top 
of  the  dam  is  estimated  to  be  13,500  acre- feet,  resulting  in  a surcharge 
storage  of  5,100  acre- feet  above  the  spillway  crest,  which  is  equivalent 
to  a runoff  depth  of  7.2  inches  over  the  drainage  area. 

5.5  FLOODS  OF  RECORD 

The  higest  water  level  recorded  since  completion  of  Sleepy  Hollow  Dam 
occurred  in  1974.  The  record  of  this  level  at  the  dam  site  is  as  follows: 

Date  Elev.  Discharge 

(feet) ( cfs) 


1974  73.5  1800 

5.6  OVERTOPPING  POTENTIAL 

The  maximum  capacity  of  the  spillway  is  14,100  cfs  and  the  Probable 
maximum  Flood  peak  outflow  is  19,800  cfs.  The  spillway  is,  therefore,  capabl 
of  handling  half  of  Probable  Maximum  Flood  inflow  which  is  9,900  cfs. 

The  PMF  would  result  in  overtopping  of  the  dam  by  1.1  feet. 
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SECTION  6:  STRUCTURAL  STABILITY 


6. 1 Evaluation  of  Structural  Stability 

a.  Visual  Observations 

Visual  observations  did  not  indicate  any  signs  of  distress  in  the  earth 
embankment  or  the  spillway  which  would  influence  the  structural  stability 
of  the  dam.  Minor  soil  erosion  and  concrete  spalling  problems  can  be 
remedied  by  maintenance  forces. 

b.  Design  and  Construction  Data 

The  Engineering  Report  prepared  by  E.  D'Appolonia  Consulting  Engineers, 
dated  December  1971,  included  extensive  design  data.  The  embankment  design 
specified  a cut-off  trench,  chimney  drain,  vertical  relief  wells,  toe  drain, 
horizontal  finger  drains  and  a upstream  drainage  blanket  with  finger  drains 
to  control  seepage  during  rapid  drawdown.  Piezometers  were  installed  in 
the  drains  and  the  natural  slopes  near  the  dam  to  monitor  pore  water  pressures. 

The  following  is  a summary  of  the  results  of  the  stability  analyses  for  the 
most  critical  embankment  sections: 


CONDITION 

MINIMUM  FACTOR 

OF  SAFETY 

Upstream  Slope 

Downstream 

End  of  Construction 

1.3 

1.3 

Steady-State  Seepage 

Deep  Failure  Taking  Crest 

1.7 

1.8 

Shallow  Failure/Sloughing 

1.3 

1.3 

Rapid  Drawdown 

Deep  Failure  Taking  Crest 

1.2 

1.8 

Shallow  Failure/S loughinq 

1.3 

1.  3 

The  natural  slopes  on  the  eastern  end  of  the  embankment  consist  of  varved 
clay.  The  design  required  flaring  of  the  eastern  end  of  the  embankment 
to  form  a stabilization  berm  upstream  and  downstream  of  the  dam.  The 
stabilization  berm  is  underlain  by  pervious  material  to  prevent  the  build 
up  of  pore  water  pressure  and  drain  the  berm  foundation.  The  natural 
slopes  in  the  butressed  areas  have  a minimum  factor  of  safety  of  1.4. 
Natural  slopes  beyond  the  butress  on  the  upstream  side  of  the  dam  may  be 
unstable  after  rapid  drawdown.  However,  failures  well  away  from  the  dam 
abutment  do  not  represent  a serious  hazard  to  the  dam. 

c.  Operating  Records 

Information  regarding  operation  and  repairs  since  the  recent  change  in 
ownership  are  available  at  the  Sleepy  Hollow  Lake  Development  Headquarters. 
No  major  operational  problems  which  would  affect  the  stability  of  the  dam 
were  reported. 
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d.  Post  Construction  Changes 

Available  construction  data  consisted  of  several  pieces  of  correspondence 
including  minutes  of  a field  inspection  conducted  on  December  19,  1972. 

The  top  portion  of  the  embankment  material  was  changed  from  compacted 
brown  clay  to  a shale  material  with  a maximum  sice  of  3 inches.  Revised 
plans  were  submitted  to  NYS  Soil  Mechanics  Bureau  and  the  change  was 
approved.  Complete  information  on  this  construction  chance  is  not 
currently  available  and  will  be  submitted  in  the  future  if  it  can  be 
obtained  from  the  designers.  The  minutes  of  the  December  14,  1972  field 
inspection  indicated  that  1.)  The  shale  material  was  apparently  com- 
pacted adequately  but  there  were  numerous  overs  zed  pieces,  2.)  the 
clay  core  material  was  being  placed  well  above  optimum  moisture  content, 

3.)  there  were  pieces  of  frozen  material  in  the  clay  core  and  4.) 
compaction  control  tests  were  not  being  conducted.  These  problems 
were  brought  to  the  inspector's  attention  but  there  is  no  record  of  any 
corrective  measures  which  were  taken. 

The  results  of  the  readings  indicate  that  there  have  been  no  significant 
changes  in  the  water  levels  since  construction.  The  bottom  elevation 
of  the  piezometers  should  be  determined  so  that  problem  areas  can  be 
pinpointed  by  any  significant  changes  in  the  readings.  A report  con- 
cerning remedial  measures  for  the  dam  and  spillway  was  prepared  by 
D'Appolonia  on  July  30,  1976  and  is  included  in  Appendix  A for  informational 
purposes. 

e.  Seismic  Stability 

The  dam  is  located  in  Done  1 of  seismic  probability.  There  is  a thrust 
fault  in  the  immediate  vicinity  of  the  dam.  Little  information  is 
available  on  the  activity  or  condition  of  the  fault.  No  signs  of  movement 
or  distress,  which  could  be  attributed  to  the  fault,  were  observed  during 
the  visual  inspection.  The  fault  is  being  investigated  in  relation  to 
the  proposed  construction  of  nuclear  power  plants  along  the  Hudson  River. 

If  this  investigation  shows  that  the  fault  could  influence  the  stability 
of  the  dam,  additional  investigations  should  be  conducted  at  the  dam  site. 

If  the  fault  does  not  pose  a threat  to  the  dam,  no  additional  investigation 
is  warranted  because  of  the  minimal  seismic  coefficients  in  Done  1. 
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SECTION  7:  ASSESSMENT/RECOMMENDATIONS 

7.1  ASSESSMENT 

a.  Safety 

The  Phase  1 Inspection  of  Sleepy  Hollow  Dam  did  not  indicate  conditions 
which  constitute  an  immediate  hazard  to  human  life  or  property.  The 
earth  embankment  and  spillway  are  considered  to  be  stable.  The  dam 
projsct,  however,  has  a number  of  deficiencies  which,  if  not  remedied, 
have  the  potential  of  developing  into  hazardous  conditions. 

b.  Adequacy  of  Information 

The  information  and  data  available  were  adequate  for  the  performance 
of  this  investigation.  However,  there  are  some  inadequacies  in  infor- 
mation with  regard  to  construction , operation  and  maintenance  of  the 
project. 

c.  Urgency 

The  control  mechanism  of  the  low-level  outlet  system  should  be  repaired 
immediately.  The  undermined  concrete  drainage  swales  should  be 
repaired  in  the  immediate  future. 

d.  Additional  Investigation 

Additional  investigations  to  assess  the  safety  of  the  dam  and  appurtenant 
structures  do  not  appear  necessary  at  the  present  time. 

7.2  REMEDIAL  MEASURES 

The  following  remedial  measures,  in  addition  to  those  mentioned  in 
section  7.1-c,  should  be  undertaken  during  this  construction  season. 

1.  Repair  the  leaking  construction  joint  in  the  ogee  spillway. 

2.  Repair  the  spalled  and  cracked  sections  of  the  spillway  chute. 

3.  Regrade,  topsoil  and  seed  as  required  the  side  slopes  of  the 
channel  below  the  plunge  pool  of  the  outlet  pipe.  Place  riprap 
in  this  plunge  pool  and  along  the  side  slopes  of  the  channel 
particularly  on  the  west  slope. 

4.  Replace  missing  baffle  plates  on  outlets  of  the  chimney  drains 

and  periodically  and  systematically  monitor  seepage  from  the  drains. 

5.  Monitor  observed  seepage  on  the  east  slope  above  the  reservoir  drain 
channel  near  the  toe  of  slope  of  the  stability  berm. 

6.  The  drainage  swales  where  undermined  should  be  repaired  as  follows: 
remove  all  concrete,  regrade  to  drain  toward  swale,  place  filter 
cloth  on  grade,  place  a layer  of  riprap  on  filter  cloth.  The 
average  size  of  stone  should  be  6 inches  in  diameter  with  a minimum 
layer  thickness  of  8 inches. 

7.  Periodic  flushing  of  piezometers  to  assure  their  continued  operation. 

8.  Periodically  monitor  the  alignment  of  the  stem  guides. 

The  above  recommendations  were  also  transmitted  to  Mr.  Hoffman,  President, 
Hoffman  Construction  Corporation  through  a letter  dated  July  25,  1978  so  that 
remedial  measures  could  be  undertaken  during  this  construction  season. 
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SLEEPY  HOLLOW  MANAGEMENT,  INC. 

SLEEPY  HOLLOW  LAKE 

LAND  DEVELOPERS  AND  CONSTRUCTION  MANAGERS 


P.  O.  BOX  93 
OR 

RT.  385.  R.  D.  BOX  125 
ATHENS,  N.  Y.  12015 


COXSACKIE  (5181  731-8184 

ALBANY  1518)  756-9525 

CATSKILL  (518)  945-2880 


July  30,  1978 


Mr.  Robert  P.  McCarty  ’ ; 

Sr.  Civil  Engineer  * £ 

Dam  Safety  Section  ; 

New  York  State  Department 
of  Environmental  Conservation 

50  Wolf  Road  l7 

Albany,  New  York  12233 

Dear  Mr.  McCarty: 

Thank  you  very  much  for  your  time  spent  in  reviewing 
with  us  the  methods  of  maintenance  and  inspection  on  the 
dam.  We  found  it  very  helpful. 

As  of  this  time,  we  have  completed  the  riprap  in  the 
plunge  pool  and  performed  some  of  the  riprap  work  down- 
stream of  the  sluice  drain.  The  other  materials  have  been 
ordered  for  repair  of  the  concrete  and  drain  swales.  Please 
also  see  letter  of  the  inspection  report  from  INA  and  our 
letter  to  them  indicating  work  performed  to  date. 

Item  #6  - The  seepage  coming  from  the  hillside  on  the 
east  slope  may  in  fact  be  related  to  a waterline.  When  we 
performed  the  hydro-seeding  on  the  dam,  we  noted  a loss  of 
water  through  the  8"  pipe  - many  thousands  of  gallons  gre^cer 
than  actually  consumed.  Such  a loss  could  only  have  occu  'ed 
through  a broken  line;  however,  we  were  unable  to  determine 
the  location  at  that  time.  We  will  hopefully  during  this 
coming  week  be  able  to  determine  the  exact  location  and  re- 
pair same.  The  valve  feeding  this  branch  has  again  been 
closed  and  we  are  monitoring  the  condition. 

We  will  keep  you  informed  of  our  progress  in  the  other 
repair  items  and  look  forward  to  reviewing  your  formal  report 
when  it  becomes  available. 

If  we  have  any  problems  we  will  take  you  up  on  your 
verbal  offer  to  call  any  time  we  need  information  or  assist- 
ance, and  we  do  appreciate  that  offer. 

Ver^  truljrypurs  , 


i“i' 


Frank  L.  Hoffman, 
Pres ident 
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SLEEPY  HOLLOW  MANAGEMENT,  INC. 

SLEEPY  HOLLOW  LAKE 

LAND  DEVELOPERS  AND  CONSTRUCTION  MANAGERS 


P.  O.  BOX  93 
OR 

RT.  385.  R.  D.  BOX  125 
ATHENS,  N.  Y.  12015 


COXSACKIE  1513)  731-8184 

ALBANY  (518)  756-9525 

CATSKILl  (518)  945-2880 


July  30,  197S 


Insurance  Company  of  North  America 
1600  Arch  Street 
P.0.  Box  7728 

Philadelphia,  Pennsylvania  19101 
Attention:  Mr.  John  Gonzalez 
Dear  Mr.  Gonzalez: 

Thank  you  very  much  for  your  efforts  in  connection  with 
the  inspection  of  the  dam  at  Sleepy  Hollow.  We  have  lacked 
some  knowledge  of  what  was  required  and  the  methods  of  main- 
taining the  dam  structure.  Much  of  the  information  we  had 
was  contradictory  and  confusing.  We  also  had  an  additional 
inspection  shortly  after  you  from  the  New  York  State  Depart- 
ment of  Environmental  Conse3rvation.  The  combination  of  in- 
formation received  has  been  extremely  helpful. 

In  your  paragraph  78.2  you  indicated  you  had  attached  a 
Corps  of  Engineers  publication.  This  was  inadvertently  not 
included  in  the  mailing  to  us.  We  would  appreciate  a copy 
of  what  you  referred  to.  We  are  also  including  with  this 
letter  a copy  of  the  letter  received  from  Encon,  which  is 
preliminary  to  their  formal  report. 

As  of  the  present  time,  we  have  completed  all  of  the 
grass  cutting,  regrading,  top  soil  installation  and  reseeding 
and  mulching.  Most  of  the  trees  have  been  removed  from  the 
shoreline,  material  has  been  ordered  to  repair  the  spillway. 
Preliminary  work  was  done  on  repairing  some  of  the  leaks  and 
should  be  completed  shortly.  We  will  keep  you  informed  as 
to  our  repair  work. 

The  Department  of  Environmental  Conservation  advised  us 
net  to  repair  the  concrete  swales  that  have  become  under- 
mined and  eroded  but  rather  to  replace  them  with  swale  drains 
constructed  of  a filter  cloth  and  riprap.  (Please  note  item 
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three.)  They  indicated  that  they  felt  we  would  have  less 
problem  observing  deterioration  of  the  swales  and  a much 
easier  job  maintaining  them  by  using  the  method  they  in- 
dicated. 

Unless  you  have  a conflict,  we  will  proceed  with 
their  method  as  it  will  be  easier  to  reconstruct  than  re- 
pair the  concrete. 

Very  truly  yours, 


Frank  L.  Hoffman, 
President 


FLH: et 
Enel. 


INSURANCE  COMPANY  OF  NORTH  AMERICA 
LIFE  INSURANCE  COMPANY  OF  NORTH  AMERICA 
PACIFIC  EMPLOYERS  CROUP 


1600  ARCH  STREET 
P.O.  BOX  7728 
PHILADELPHIA 
PENNSYLVANIA  19101 
(215)  241  4000 


July  27,  1978 


Mr.  Frank  Hoffman 

Sleepy  Hollow  Management  Corporation 
Sleepy  Hollow  Lake 
P.O.  Box  93 

Athens,  New  York  12015 


Re:  CTL  057288 


Dear  Mr.  Hoffman: 

On  July  7,  1978,  I made  a visit  to  your  lake  to  make  an  observation 
for  underwriting  purposes.  As  a result  of  this  visit,  I am  submitting 
the  attached  suggestions  which  I discussed  with  you.  These  suggestions 
should  receive  your  immediate  attention  and  consideration. 

I wish  to  thank  you  and  your  staff  for  the  cooperation  that  was  extended 
during  the  course  of  this  visit. 

Will  you  please  3dvise  us  or  confirm  the  actions  you  plan  to  take 
regarding  these  suggestions. 


Very  truly  yours. 


Loss  Control  Division 


JG/jd 


cc:  Fred  S.  James 

Boston  Service  Office 


SUGGESTIONS 


if  .ME 


Sleepy  Hollow  Holding  Corpor ation 


LOCATION 


Athens.  New  York 


PLEASE  READ  CAREFULLY 

Due  to  your  application  for  insurance,  this  Company  has  undertaken  an  observation  of  your  premises,  equipment, 
operations  (whichever  is  pertinent  to  the  type  of  insurance  applied  for)  It  must  be  understood  that  our  observations 
are  for  the  exclusive  purpose  of  making  an  underwriting  determination  The  suggestions  enumerated  below,  whether 
furnished  gratuitously  or  pursuant  to  policy  provisions,  do  not  constitute  a safety  inspection  and  in  no  way  supplant 
your  duty  to  provide  a safe  place  of  employment.  Our  limited  visit  or  visits  do  not  purport  to  be  as  thorougti  as  the 
day  to  day  observations  of  your  supervisory  and  executive  employees  or  the  safety  inspection  provided  by  a safety 
engineering  service  The  Company  and  its  employees  assume  no  authority  to  implement  its  suggestions  which  are 
shared  with  you. 


78-1  The  yearly  structure  inspection  of  the  dam  on  the  Sleepy  Hollow  Development  property 
shops  will  be  completed  as  soon  as  practical  during  the  year.  The  inspection  cycle 
should  not  be  allowed  to  become  too  long  or  minor  easily  corrected  deficiencies  will 
become  major  expense  items.  While  easily  corrected  items  are  put  off  in  an  effort 
to  optimize  the  maintenance  funds  you  may  be  unwittingly  creating  costly  repairs. 

7S-2  Included  with  this  correspondence  is  a Army  Corp  of  Engineers  publication  that  pro- 
vides information  as  the  care  of  levees.  For  all  intents  and  purposes  it  may  be 
applied  to  your  structure.  I have  attempted  to  underline  items  that  are  applicable 
to  your  situation  or  were  noticed  during  my  visit.  The  person  in  charge  of  main- 
taining the  structure  should  be  familiar  with  its  contents. 

Specifically  noted  as  existing  on  the  structures  were  the  following: 


A. 


B. 


C. 


Trees  growing  in  the  rip  rap  at  the  lake  shore.  These  should  be  removed  before 
they  become  too  large  and  their  removal  presents  a structural  maintenance  item. 

Presence  of  ruts,  animal  & insect  burrows  on  the  downstream  face  of  the  strucunq 
These  should  be  backfilled,  compacted,  graded,  and  reseeded. 

Presence  of  areas  of  improper  drainage  on  terraces  along  the  face  of  the  struc- 
ture. Standing  water  drains  over  the  face  of  the  dam  rather  than  running  the 
swales  established  for  that  purpose.  This  creates  excessive  erosion. 

Swales  of  insufficient  horizontal  length  allow  the  flowing  water  to  gather  mo 
mentum  and  burrow  underneath  the  swale  creating  hidden  erosion  and  a maintenance 
problem  in  the  form  of  broken  swales  and  erosion  ruts.  Swales  should  be  extende4 
as  required. 

Improperly  maintained  areas  adjacent  to  the  spillway  walls.  Areas  not  properly 


graded  and  ground  cover  not  properly  cared  for. 
areas . 


This  encourages  erosion  in  thesd 


F. 


Caulking  of  spillway  joints  is  required.  The  existing  condition  has  been  in 
effect  for  at  least  one  year.  There  is  only  so  long  that  minor  maintenance  can 
be  postponed  before  it  becomes  a major  repair. 
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SUGGESTIONS 


LOCATION: 


Sleepy  Hollow  Holding  Corporation 


Athens,  New  York 


G.  Reparations  as  required  to  spalled  concrete  areas  along  curvature  at  the  spill- 
way crest  have  yet  to  be  performed. 

H.  Presence  of  seeping  water  in  spillway  weir.  Condition  should  be  investigated 
and  an  attempt  to  stop  the  seepage  into  the  lake  side  face  of  the  weir  should 
be  undertaken.  If  no  repair  is  decided  upon  at  this  time  the  alternatives  for 
a repair  at  a later  date  should  be  investigated.  It  is  difficult  to  evaluate 
corrective  actions  after  the  condition  has  deteriorated  to  the  state  of  an 
emergency. 

I.  Grass  of  excessive  length  and  not  being  picked  up  when  mowed.  Such  a condition 
prevents  grass  covered  by  mown  grass  from  growing  properly  and  will  kill  it 

in  many  instances.  This  creates  erosion,  hiding  of  the  erosion,  excessive 
backfilling  and  seeding  requirements,  much  wasted  effort  and  deterioration  of 
the  structure.  Grass  should  be  cut  as  indicated  in  the  attachment  on  the  care 
of  levees. 

The  preceeding  conditions  noted  were  discussed  with  Herb  the  maintenance  foreman. 
They  at  this  point  would  not  be  the  cause  for  a complete  structural  failure.  They 
are  however  areas  on  which  you  must  focus  your  attentions  now.  Maintaining  the 
structure  on  a continual  basis  with  your  own  labor  force  is  decidedly  cheaper  than 
instituting  major  repairs  under  emergency  conditions  at  a later  date. 

When  opening  the  hydrant  at  the  base  of  the  dam  the  water  should  be  diverted  by  hose 
directly  into  the  existing  water  flow  as  opposed  to  being  left  open  to  run  on  the 
ground.  Doing  this  creates  soil  erosion  and  increased  maintenance  costs. 
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Mr.  Frank  L.  Hoffman,  Jr.,  President 
F.L.  Hoffman  Construction  Corp. 

98  Columbia  Turnpike 
Rensselaer,  MY  12144 


! 


RE:  Inspection  of  Sleepy  Hollow  Dam 

j!?209D-3977  Laver  Hudson  W. S. 


Dear  Mr.  Hoffman: 

In  accordance  with  your  request,  we  are  transmitting  to  you  written  recommendations 
of  the  remedial  measures  discussed  with  you  during  our  site  Inspection  of  the  dam 
on  July  13,  1973.  This  letter  precedes  the  final  report  so  that  you  may  initiate 
those  measures  during  this  construction  season. 

The  remedial  measures  are  as  follows: 

1.  Repair  the  leaking  construction  joint  In  the  ogee  spillway. 

2.  Repair  the  spalled  and  cracked  sections  of  the  spillway  chute. 

3.  Replace  the  undemined  concrete  drainage  swales  with  a layer  of  filter 
clotn  (Typar  or  MIrafi  1^0)  beneath  a layer  of  durable  stone  riprap,  with 
a minimum  thickness  of  8 Inches.  The  average  size  of  stone  should  be 
approximately  6 Inches  In  diameter.  Grade  to  drain  toward  the  swale  as 
required.  Do  not  permit  the  filter  cloth  to  be  exposed  to  sunlight  as  the 
material  will  deteriorate  under  ultraviolet  rays. 

4.  Place  riprap  In  plunge  pool  beneath  k8  Inch  reservoir  drain  pipe  and  along 
the  side  slopes  of  the  pool  particularly  on  the  west  slope. 

5.  Replace  missing  baffle  plates  on  outlets  of  the  chimney  drains,  and 
periodically  and  systematically  monitor  seepage  from  the  drains.  A weir 
constructed  below  the  eastern-most  drain  will  be  helpful  In  obscrvlnq  the 
flow.  If  any  dl scolorat Ion  or  change  In  quantity  of  seepage  develops, 
please  notify  us  Immediately. 

6.  Monitor  observed  seepaqe  on  the  east  slope  above  the  reservoir  drain  channel, 
This  seepage  may  be  related  to  the  water  supply  lines  which  traverse  this 
slope. 


Thank  yo>;  'or  your  cooperation. 


Sincerely, 

Robert  P.  McCarty 
Sr.  Civil  Enqlineer 
Dam  Safety  Section 


CONSULTING  ENGINEERS.  INC. 

July  30,  1976 

Project  No.  75-823 

Mr.  Raymond  Hosteraan 

Hosterman  Development  Company,  Inc. 

Sleepy  Hollow  Lake 
P.0.  Box  93 

Athens,  Hew  York  12015 

Review  of  Remedial  Measures 
Sleepy  Hollow  Lake  Dam  and  Spillway 
Athens,  New  York 

Dear  Mr.  Hosterman: 

In  the  D'APPOLONIA  report  entitled  "Dam  Inspection,  Sleepy  Hollow  Lake  Dam 
and  Spillway,"  dated  February  1976,  several  remedial  measures  were  recom- 
mended to  improve  the  condition  of  the  structure  and  minimize  the  rate  of 
further  deterioration.  Arrangements  for  accomplishing  most  of  these  measures 
were  apparently  made  by  Hosterman  Development  Company,  using  a local  con- 
tractor. As  per  your  request,  I reviewed  the  remedial  work  on  July  15,  1976. 
This  letter  presents  the  results  of  that  review  and  delineates  remaining 
items  of  work  required  to  provide  general  conformance  to  our  original 
recommendations . 

The  various  items  of  work  are  discussed  in  the  order  presented  in  Table  II 
of  the  above  referenced  report.  Reiteration  of  the  reasons  for  these 
recommended  measures  are  not  presented  herein.  Reference  to  the  previous 
report  is  suggested  for  further  discussions  in  this  regard. 

Repair  of  Erosion  Scars 

In  general,  repair  of  erosion  scars  on  the  embankments  and  abutments  has 
been  adequately  accomplished.  Cross  grading  and  newly  constructed  swales 
at  the  top  of  the  slopes  should  prevent  the  concentration  of  large  flows 
on  previously  eroded  areas.  Vegetation  has  been  established  on  many  of  the 
repaired  areas,  but  is  sparse  or  nonexistent  on  other  repaired  areas. 

Erosion  has  begun  again  adjacent  the  spillway  walls.  If  vegetation  cannot 
be  established  in  these  or  other  areas  prior  to  erosion,  jute  matting  or 
other  soil  retention  devices  should  be  applied.  Seeded  areas  should  be 
properly  maintained  until  adequate  growth  has  been  established. 

Regrading  and  Drainage  Control 

The  regrading  on  benches  and  at  the  base  of  the  stabilization  fill  appears 
adequate  to  prevent  standing  water.  As  discussed  below,  new  catch  basins 
and  down  drain  paved  gutters  are  recommended  at  the  upstream  intersection  of 
the  embankment  and  abutment  to  properly  drain  the  regraded  benches. 
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Paved  Gutters 

The  paved  gutters  at  the  eastern  intersection  of  the  embankment  and  stabiliza- 
tion fill  have  been  properly  repaired  or  extended  and  sealed  along  the  edges. 
The  gutter  remains  undermined  in  some  areas,  apparently  due  to  animal  bur- 
rowing. It  is  recommended  that  several  holes  be  punched  along  the  gutter 
and  a wet  sand-cement  slurry  mixture  be  poured  or  pumped  under  the  gutter. 

The  burrowing  animals  should  be  discouraged  from  returning. 

The  easternmost  paved  gutter  on  the  embankment  is  properly  repaired.  How- 
ever, a catch  basin  on  the  bench  at  El.  25  has  not  been  constructed  since 
no  water  apparently  drains  along  this  bench  to  the  gutter.  The  existing 
situation  is  acceptable  provided  current  grading  is  maintained. 

The  other  existing  gutter  on  the  embankment  has  been  repaired  for  the  majority 
of  its  length  and  catch  basins  installed  on  both  benches.  The  gutter  from 
the  upper  to  lower  bench  terminates  approximately  two  feet  higher  in  elevation 
than  the  catch  basin  on  the  lower  bench.  A small  vertical  concrete  headwall 
should  be  constructed  to  connect  the  terminating  gutter  and  the  basin. 

The  paved  gutters  on  the  east  abutment  were  not  constructed.  The  as-built 
topography  in  this  area  is  not  as  per  the  original  plans,  thereby  precluding 
construction  in  accordance  with  the  plans.  The  benches  from  the  embankment 
have,  however,  been  extended  along  this  abutment  and  eventually  drain  into 
the  spillway.  Paving  of  these  benches  does  not  appear  prudent  or  a require- 
ment for  proper  drainage  control.  However,  water  collected  on  these  benches 
will  not  be  conveyed  to  the  spillway  without  significantly  increasing  the 
bench  slope  or  collecting  and  removing  the  water  at  an  intermediate  point. 
Increasing  the  slope  of  the  benches  would  result  in  undercutting  of  the 
adjacent  hillside.  A paved  gutter  is  therefore  recommended  at  the  inter- 
section of  the  embankment  and  the  abutment  to  remove  water  collecting  on  the 
bends.  The  gutter  should  extend  from  the  bench  at  El.  43  to  the  toe  of  the 
dam.  Collection  basins  at  each  bench  are  also  recommended.  This  area  has 
shown  a past  tendency  to  erosion  and  is  a reasonable  spot  for  a gutter.  The 
new  gutter  would  not  be  as  long  as  the  gutter  previously  required  at  the 
abutment  benches. 

Paved  gutters  along  the  east  side  of  the  spillway  have  not  been  installed. 
Existing  gutters  and  cutoff  walls  have  been  properly  repaired.  The  require- 
ment for  gutters  in  this  area  has  been  supplemented  by  cross-hill  grading  and 
swales  uphill  from  this  area.  The  lack  of  significant  erosion  during  the 
recent  storm  indicates  the  constructed  drainage  system  may  be  adequate.  Small 
erosion  has  reappeared  adjacent  to  the  wall  where  vegetation  has  not  been 
reestablished.  The  erosion  appears  to  be  minor  and  should  be  stopped  by  a 
good  vegetation  growth.  If  vegetation  stops  this  erosion,  paved  gutters  will 
not  be  required.  Monitoring  of  the  area  and  future  maintenance  is  recommended 
as  required. 

Outlet  Drain  Repair 

The  four  outlet  drains  at  the  toe  of  the  embankment  have  been  extended  and 
properly  repaired.  Two  of  the  drain  pipes  require  flap  gates.  Siltation 
around  the  drains  appears  to  be  reoccurring.  A hand  placed,  rock  headwall 
around  each  drain  is  recommended  to  minimize  the  potential  for  further 
siltation. 
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The  paved  gutters  along  the  toe  of  the  dam  at  these  outlet  pipes  has  not 
been  installed.  The  riprap  in  the  area  is  adequate  to  prevent  erosion  and 
allow  proper  functioning  of  the  drains  provided  siltation  is  prevented. 

Repair  of  Outlet  Gate  Leakage 

The  leakage  from  Che  outlet  gate  has  apparently  not  been  repaired.  Repair 
is  evidently  not  contemplated.  Our  previous  report  discussed  Che  consequences 
of  not  repairing  the  leaks  and  indicated  chat  repair  is  not  essential  to  the 
proper  functioning  of  che  dam.  Eventual  repair  may  be  advisable. 

Patch  of  Exposed  Steel  Retainer  Ring  in  Outlet  Pipe 

This  item  of  work  has  not  been  completed,  but  is  apparently  to  be  accomplished 
in  the  near  future. 

Re-Level  of  Dam  Crest 

The  dam  crest  has  been  re-leveled  and  is  adequate.  Fill  should  be  placed 
in  a like  manner  on  the  eastern  side  of  the  spillway  to  bring  the  fill  to 
the  top  of  the  spillway  wall. 

Reseeding  Unvegetated  Areas 

Reseeding  has  apparently  been  accomplished  in  all  areas  where  vegetation  was 
previously  not  established.  The  success  of  this  seeding  is  adequate  in  some 
areas,  but  appears  only  partially  successful  in  other  areas.  Consultation 
with  a local  nurseryman  or  the  local  Soil  Conservation  Service  is  recommended 
to  determine  if  different  fertilization,  liming  or  seed  mixtures  is  required 
to  establish  proper  seed  growth. 

Outlet  Works  Stem  Protection 

The  outlets  works  stem  is  not  adequately  protected  against  damage  by  lake  ice. 
A mound  of  riprap  should  be  placed  around  the  stem.  Also,  riprap  should 
be  placed  in  the  area  of  discontinuity  in  the  upstream  slope  protection 
adjacent  and  to  the  east  of  the  stem  guide.  It  is  our  understanding  that 
the  contractor  plans  to  accomplish  this  during  collection  of  rocks  around 
the  site  roads  during  road  repair. 

Instrument  Reading 

The  piezometers  should  be  read  and  recorded  on  at  least  a three-month 
interval  basis.  The  temperature  and  depth  of  flow  in  the  drain  pipe  and 
at  the  outlet  pipe  discharge  should  also  be  recorded.  Annual  review  of 
these  readings  by  a dams  engineer  should  be  made. 

Continued  Maintenance  and  Inspection 

As  with  any  structure.  Sleepy  Hollow  Lake  Dam  and  Spillway  should  be 
properly  maintained.  Maintenance  was  discussed  in  our  previous  report. 

The  remedial  work  accomplished  or  recommend  will  not  eliminate  the  require- 
ment for  continued  upkeep  and  repair  on  the  structure. 


TiWPRfYf  ,nx  ( \ 


As  part  of  maintenance,  continuous  inspections  by  on-site  personnel  and 
periodic  (annual  or  biannual)  inspections  by  a dams  engineer  are  recom- 
mended. As  per  our  previous  discussions,  I recently  presented  a paper  on 
the  combined  effort  for  inspection  and  maintenance  of  dams.  A copy  is 
enclosed  for  your  review  and  information. 

Should  you  have  questions  on  information  or  recommendations  presented 
herein,  please  call. 

Very  truly  yours, 

flldj  )."L/ 


Michael  J.  T^ylorwP.E. 
Project  Manager 
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List  of  drawings  included  for  the  Phase  I Investigation  of 
Sleepy  Hollow  Dam 


DRAWINGS 


DRAWING  No. 


Plan  of  Dam  and  Spillways 


71-iii-e: 


Typical  Transverse  Section  and 
longitudinal  section  at  axis  of  dam 


71-111-E4 


Tranverse  Section  <3  Dam 
station  1+55,  2+75  and  4+18 


71-111-E5 


Spillway  Plan  and  Profile 


71- 11-E8 


Plan  and  Profile  of  Outlet  Works 


71-1.U-E12 


Subsurface  Investigation 
Subsurface  Sections  Sheets  1 thru  3 


71-111-E14  thru  E16 


Piezometer  Data 
Location  Plan  and  Readings 


Stability  Analysis 


71-111-029 
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East  Abutment  and  Stabilization  Fill 


Overview  of  Sleepy  Hollow  Oam 
Photo  taken  during  final  construction 
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2)  Technical  Data  (Coat'd.) 
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AREA -CAPACITY  DATA: 


1)  Top  of  Dam 

2)  Design  High  Water 
(Max.  Design  Pool) 

3)  Auxiliary  Spillway 

Crest 

4)  Pool  Level  with 

Flashboards 

5)  Service  Spillway 

Crest 


Elevation 

(ft.) 
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Surface  Area 
(acres) 


Storage  Capacity 
(acre-ft. ) 
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DISCHARGES 

Volume 

(cfs) 

1) 

Average  Daily 

0-2,1 

2) 

Spillway  @ Maximum  High  Water 

l 4.  lo  c 

3) 

Spillway  (3  Design  High  Water 

1C,  OC' 

4) 

Spillway  @ Auxiliary  Spillway  Crest  Elevation 

— 

5) 

Low  Level  Outlet 

6) 

Total  (of  all  facilities)  (3  Maximum  High  Water 
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7) 

Maximum  Known  Flood 
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CREST: 
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SPILLWAY: 

PRINCIPAL 

EMERGENCY 

IC  O 

Elevation 

Oqee 
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J 
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r,  . Width 
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Type  of  Control 

Nj 

Uncontrol  led 

Control  led: 

Type 

(F lashboards ; gate) 



Number 

. 

Size/Length 

Invert  Material 

- 

Anticipated  Length 
of  operating  service 
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Chute  Length 
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'rs  t+.  Height  Between  Spillway  Crest 

• 

& Approach  Channel  Invert 
(Weir  Flow) 
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OUTLET  STRUCTURES/EMERGENCY  ORAWDOWN  FACILITIES: 


Type:  Gate 


Sluice 


Condui t 


Penstock 


Shape  : 


Size: 
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U 


Elevations:  Entrance  Invert 


Exit  Invert 


Tail  race  Channel:  Elevation 
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HYDROMETEROLOGICAL  GAGES: 


Type  : 


Ko  c^vw. 


Location: 


Records: 


Max.  Reading  - 


FLOOO  WATER  CONTROL  SYSTEM: 


Warning  System: 


Method  of  Controlled  Releases  (mechanisms) 


4- 


DRA INAGE  AREA:  I3>-  b 5«i-  

DRAINAGE  BASIN  RUNOFF  CHARACTERISTICS: 

Land  Use  - Type:  Pcxv  . -I 

Terrain  - Relief:  «ci<A.KvtA  ^ . 

Surface  - Soil:  1<  i r<? - NiCvCxi.^  . *•<»«.  rwolicVn 

Runoff  Potential  (existing  or  planned  extensive  alterations  to  existing 
(surface  or  subsurface  conditions) 

KJfrw- 


Potential  Sedimentation  problem  areas  (natural  or  man-made;  present  or  future) 
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Potential  Backwater  problem  areas  for  levels  at  maximum  storage  capacity 
including  surcharge  storage: 
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Dikes  - Floodwalls  (overflow  S non-overflow  ) - Low  reaches  along  the 
Reservoir  perimeter: 
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Length  of  Shoreline  (@  Spillway  Crest) 
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